Mechanoresponsiveness of human umbilical cord mesenchymal stem cells in in vitro chondrogenesis-A comparative study with growth factor induction.
Fetal-derived mesenchymal stem cells especially human umbilical cord matrix mesenchymal stem cells (hUCMSCs), with their ease of availability, pluripotency, and high expansion potential have emerged as an alternative solution for stem cell based cartilage therapies. An attempt to elucidate the effect of dynamic mechanical compression in modulating the chondrogenic differentiation of hUCMSCs is done in this study to add on to the knowledge of optimizing chondrogenic signals necessary for the effective differentiation of these stem cells and subsequent integration to the surrounding tissues. hUCMSCs were seeded in porous poly (vinyl alcohol)-poly (caprolactone) (PVA-PCL) scaffolds and cultured in chondrogenic medium with/without TGF-β3 and were subjected to a dynamic compression of 10% strain, 1 Hz for 1/4 h for 7 days. The results on various analysis shows that the extent of dynamic compression is an important factor affecting cell viability. Mechanical stimulation in the form of dynamic compression stimulates expression of chondrogenic genes even in the absence of chondrogenic growth factors and also augments growth factor induced chondrogenic potential of hUCMSC. © 2016 Wiley Periodicals, Inc. J Biomed Mater Res Part A: 104A: 2554-2566, 2016.